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Friction Characteristics on the Sheet Metal Blanking of Leadframe

D. C. Ko, D. H. Kim, M. K. Kim, B. M. Kim
(Received March 27, 2006)

Abstract
IC leadframe needs precision shape for good efficiency. Friction conditions also have a significant impact on blanking
deformation. Therefore, studying the friction produced by the tribology between die and materials becomes necessary. In
this study, in order to measure mechanical properties and frictions for leadframe materials such as Ni alloys and coppers,
tensile test and straight pulling friction test are executed. In particular, the effect of clearance on the blanking
characteristics depending on friction coefficient is examined by finite element simulation. From the finite element
simulation, the metal flow, side pressure of punch and crack initiation are evaluated according to the leadframe materials.
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Table 1 o] “ERARIT AEe A UATEH &
AE UAZE ada FYLAR TEEHY, A
ZAE AAENER Z/3T 53] EFTEC-
64T Ao dlsiM e 00, 45°, 90°FoZ AP

Az o AFE s, 2 A

£ Table 2 o] YEFAATH

< Table 2 Mechanical properties of EFTEC-64T
Direction . 45° 90°
:_1- DR.:)”IZgn Direction Direction
3 ftems irectio of Rolling | of Rolling
(o) p
= Young’s
o Modulus(GPa) 67.36 49.483 76.09
| Yield Stress (MPa) 516.94 455.39 527.72
A}
& Tensile Strength
- 594.07 472.55 571.81
2olAx 23U (MP)
el B dFeAdE wed = Zgdd A . U’”f;?rm(% 9.00 168 5.27
ongation
g9 71A% 54 Hrie AP AZNE 2 =@ Fm——
HOo alElo e sao = ulal reng 643.13 583.58 671.74
NgE& s, g= 2y Aol wE Coefficient (MPa)
EAo]l B FAY HAd A nAE 9F R("’;’;"?"’Zy 0.240 0.140 0.256
=1 = - = coejficien.
& 2R TF FYojRe] BE S P
P7He skl fResdNe FHAUG B exponent) S I A Il
7o BARL g Zyde AdPEA oig 4 Normal anisotropy rm=0.194
AAR}Ee] 4 stetoz FHAeAL L AT
B2 v gs Fizksi=d Qo) Planar anisotropy Ar=0.109

Table 1 Mechanical properties of lead frame materials

Material Thickness | Yield Stress | Tensile Stress | Elastic Coeff. | Elongation Stress-Strain
ateriais
(mm) (MPa) (MPa) (GPa) (%) (MPa)
Ni alloy(Yamaha) 0.125 541.92 631.45 65.53 10.7 o =678.12£"
_ Ni alloy(Yamaha) 0.127 654.59 682.14 69.35 7.4 o =723.10£%""®
Nickel alloy
Ni alloy(Hitachi) 0.127 589.31 665.50 70.71 9.6 o =749.38¢""
Ni alloy(Yamaha LS) 0.125 599.72 692.36 72.41 138 o =765.42%%%
C7025 0.127 562.48 715.11 67.56 123 o =886.28"%%
Copper alloy
EFTEC-G4T 0.127 559.94 617.21 68.13 1.2 o =719.64*
YEF42-TH-A 0.127 625.54 683.15 74.04 12.3 o =799.475%%
Nickel alloy YEF42-A 0.127 572.23 624.82 74.66 16.8 o =730.22£%0
(Heat treated) A42-LS 0.125 617.24 660.41 80.94 11.8 o =754.14£%%"
DF42N-HS 0.127 582.00 641.70 76.47 13.2 o =750.08:"%
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Fig. 3 Stoning and pulling direction in friction test
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Table 3 Specimen size and contact area in friction test

Specimens Size Contact area
54tsop scorpions 400 x 37.0 55.0 x 37.0
EFTEC 64T 400 x 50.8 57.5 x50.8
C7025 1/2H 400 x 50.8 57.5 x50.8
YEF42-TH-A 400 x 37.0 57.5 % 37.0
YEF42-4 400 x 32.8 57.5 x32.8
A42-LS 400 x 37.0 57.5 x 37.0
DF42N-HS 400 x 32.8 57.5 x 32.8
A42-1/2H(YAMAHA) 400 x 32.8 57.5 x32.8
no. 46848010011 400 % 33.0 550 x33.0
no.4534501040 400 x 37.0 55.0 x37.0
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Fig. 4 Results of friction test for lubricant conditions
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(a) Effects of friction coefficient

(b) Effects for each specimen

Fig. 6 Evaluation of blanking characteristics for friction coefficient
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Table 4 Simulation conditions for effects of materials
and clearance in blanking process

Materials Thickness | Friction | Clearance(mm)

3% 0.004

C7025 1/2H 0.127 0.088 4% 0.005
5% 0.006

3% 0.004

EFTEC-64T 0.127 0.085 4% 0.005
5% 0.006

3% 0.004

YEF42-TH-A 0.127 0.114 4% 0.005
3% 0.006

3% 0.004

YEF42-A 0.127 0.125 4% 0.005
5% 0.006

3% 0.004

A42-LS 0.125 0.100 4% 0.005
5% 0.006

3% 0.004

DF42N-HS 0.127 0.120 4% 0.005
5% 0.006
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Fig. 7(b) Side pressure of punch for materials(YEF42-
A, A42-LS, DF42N-HS)
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Fig. 8 Side pressure of punch for material
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Tensile Stress (MPa)
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